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1. Introduction 



The submm detected sources at high redshifts are believed to comprise 
a class of objects which are highly luminous dusty sources, emitting 
most of their luminosity at FIR wavelengths (see review by I. Smail in 
these proceedings). It is presently unclear what is the most common 
dominative power source: star formation or AGN activity? In the case 
■ of star formation, the implied star formation rates exceed 1000 M /yr. 

Combined with a large gas reservoir, this SFR can be sustained for 
' relatively long time periods (~ 10 8 years) and the end result is a 

massive galaxy, created at high redshift in a short time period. If AGN 
\ activity is the power source, however, the observed redshifted FIR and 

Q H i molecular gas may not directly probe the star formation properties. In 

order to study two of the identified submm sources in more detail we 
have observed SMM J14011+0252 at z=2.565 and SMM J02399-0136 
at z=2.808 with the VLT/FORS2 (longslit), with an observed spectral 
resolution of 1.06 A. This is 15 times better than anything achieved 
previously. The goal was to search for diagnostic stellar absorption 
lines, giving information about the massive stellar population. 

The high resolution optical spectra, probing 1400 - 2000 A in the 
UV restframe, show several stellar absorption lines. For instance, the 
SMM J14011+0252 spectrum is typical of starbursts. We have com- 
pared the data with our models of star-forming galaxies []. Fig. 1 (left 
panel) shows the spectrum of SMM J14011+0252 together with STAR- 
BURST99 model with the following input parameters: Star Formation 
Law = continuous, IMF = Salpeter and metallicity = LMC and solar, 
age=100 Myr. The dashed vertical line is centered on the interstellar 
line Sill 1526.7 which is blue shifted in SMM J14011+0252 (outflow 
velocity ~ 290 km/s). The shape of CIV 1550 suggests that this object 



1 STARBURST99 is available at tittp : //www. stsci . edu/science/starburst99 



© 2008 Kluwer Academic Publishers. Printed in the Netherlands. 



demellol.tex; 1/02/2008; 22:03; p.l 



2 




Figure 1. Left: VLT/FORS2 spectrum of SMM J14011+0252 (top) and STAR- 
BURST99 models (IMF=Salpeter, Star Formation Law=continuous, metallic- 
ity=LMC (middle) and Solar (bottom), age=100Myr). The vertical line is centered 
on the interstellar line Sill 1526.7. The vertical dashed line is blue shifted by 1.46 
A. Right:VLT/ISAAC spectrum of SMM J14011+0252. Ha is marked. 




Figure 2. Top: VLT/FORS2 spectrum of SMM J02399-0136 and Bottom: the 
STARBURST99 model for IMF=Salpeter, Star Formation Law=continuous, metal- 
licity=solar, age=100 Myr. The intervening Mgll 2798 is marked by an arrow. Silll 
1417 and Sill 1485 are marked by vertical lines. The spectrum in the middle of the 
first panel corresponds to the sky plus the noise level in the spectrum. 



has metallicity similar to the LMC. The Ha profile in the VLT-ISAAC 
spectrum shows no sign of an AGN. On the other hand, the SMM 
J02399-0136 spectrum shows clear signs of an AGN (CIV 1550 in 
emission) as previously known. However, we have also found evidences 
of a starburst, a host galaxy as well as an intervening galaxy at z=0.94. 
These results are based on (i) the absorption lines which are starburst 
diagnostics marked by vertical lines on Fig. 2 (Silll 1417 and Sill 1485); 
(ii) the morphology of the galaxy seen in our VLT images; and (iii) the 
absorption line identified as Mgll 2798 absorption lines at z=0.94. The 
presence of an intervening galaxy is of great importance regarding the 
understanding of this peculiar hyperluminous galaxy. It might mean an 
extra magnification factor which is probably what make this object such 
a hyperluminous galaxy identified as a SCUBA source. We are reducing 
more data, which will improve the signal to noise of our spectra. 
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